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CH CHART 
o 1 2 
8 8 A 
0 
1 
2 
3 
4 
5 
6 
7 
8 
8 
A 
8 
C 
D 
E 
F 
PLE I! 1/O ADDRESSES 
ex Decimai 
000 —716384 
010 ~16368 
020 -16352 
030 —16336 
040 —16320 
050 —16304 
051 —16303 
052 —16302 
053 -16301 
054 ~16300 
055 —16299 
1056 -16298 
057 —16297 
058, 9 —16296, -16295 
5A, B —16294, —16293 
05C, О -16292, —16291 
O5E, F —16290, —16289 
060 —16288 
061-3 —16287 to —16285 
064-7 —16284 to —16281 
070 —16272 
2080-Р —16256 to -16241 
2090-Р -16240 (о —16225 
3OAO-F —16224 to —16209 
2080-Р —16208 to -16193 
20CO-F “16192 to -16177 
2000-Е ~16176 to —16161 
2020-Р —16160 to —16145 
2ОРО-Р —16144 to -16129 
2100-РР -16128 to -15873 
2200-FF | —15872 to —15617 
2300-FF —15616 to —15361 
“400-FF —15360 to —15105 
2500-РР -15104 to —14849 
2600-FF — 14848 to —14593 
o700-FF “145892 to —14337 
C800-CFFF —14336 to —12289 
CFFF —12289 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


“VİLA. 
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Function 
Keyboard Input 


Clear Keyboard Strobe 
Cassette Output Toggte 


Speaker Toggle 
Utility Strobe 

Set Graphics Mode 
Set Text Mode 


Li. 


ses mW MÉ e E we af 6 





Set All Text or Al! Graphics 


Set Mixed Text and Graphics 


Display Primary Page 
age 


Display Secondary 


Display Lo-Res Graphics 
SE Hi-Res Graphics 
AN : 


on 
AN1 off, on 
AN2 off, on 
AN3 off, on 
Cassette Input 
PB1, PB2, 


B3 Inputs 


Paddle 0 through 3 Inputs 


Paddle Strobe 
Slot 0 1/O Space 


Slot 4 I/O Space 
Siot 5 I/O Space 
Slot 6 1/O Space 
Siot 7 VO Space 


Siot 1 ROM Space 
Slot 2 ROM Space 
Slot 3 ROM Space 
Slot 4 ROM Space 
Siot 5 ROM Space 
Slot 6 ROM Space 
Slot 7 ROM Space 


Expansion ROM Space 
Switch for Expansion ROM 


s — dıra —.. 


= — = ә 





S-C 
| Macro 
_ | Assembler 


“Makes assembly language programming 
| on the Apple as easy as programming 
| in BASIC." 


Programmer 
Reference Card 


Copyright S-C SOFTWARE February, 1982 





S-C Software Corporation 
2331 Gus Thommasson, 

Suite 125 

P.O. Box 280300 

Dallas, Texas 75228 , 

(214) 324-2050 
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SC MACRO ASSEMBLER COMMANDS 


ASM 

AUTO 

AUTo num 

COPy #1, #2, #3 


DELete linenum 
EDIt string Inenum 
FASt 

FINd string inenum 


HiDe 


IL PROG NAscesTo 


INCrement va 


LISt string nenum 
LOAd 
LOAD filename 


MANual 
MEMory 


MERge 

MGO expression 
MNTR 

NEW 

PRT 


RENumber 


RENumber + 


RENumber #1, #2 


RENumber #1, 
#2, #3 


REPiace /stra/strb/ 
REStore 


RST expression 
SAVe 
SAVE filename 


Assemble source program. 


Turn on automatic line numbering. 


Tüm on automatic line numbering 


starting with num. 


of fine #1 through 
ore line #3. 


Insert a 
line #2 just 


Delete specified line(s). 

Edit specified line(s). 

Select normal listing speed. 

List al! lines containing the specified 
string. 

Use with LOAD and MERGE 
commands to join two source programs. 
ç t QUELL CARICATO 
Set auto-line-number increment to 
specified value. 

List specified line(s). 

Load source program from tape. 


| DOS Command ) Load source 
program from disk. 


Turn off automatic line numbenng 


Display memory pointers to source 
program and symbol table. 


Use with HIDE and LOAD commands 
to join two source programs. 


Execute object program, startin 
at address specified by value o 
expression. 


Enter system monitor. 


Delete entire source program, and 
start all over. 


Cal! user printer software through 
vector at $1009. 


Renumber all lines of the source 
Program: number the first line 1000, 
and use an increment of 10. 


Renumber alt lines of the source 
program: number the first line #, and 
use an increment of 10. 


Renumber all lines of the source 
program: number the first line #1, and 
use an increment of #2. 


Renumber from line #3 through the en 


| 
| 
| 


of the source program: renumber line ` ' 


#3 as #1, and use an increment of #2. 


Replace all occurences of stringa with 
stringb. 


Restore root program after an aborted 
assembly. 


Set RESET vector to expression. 
Save source program on tape. 


[DOS Command] Save source program 
on disk. 


| 


SLOW 
TEXt filename 


TEXt # filename 


TEXY filename 


SYMbol 
USR 
VAL expression 


Linenumber 
Parameters: 


numi num? 
numi, 
num 


The numbers num1 and num2 may be line numbers, 
period signifies the line number of the last line enter 


., — ie A o == = ee -— -* € 


Select slow listing speed. 


Write source progam to DOS text file 
with no line numbers. 


Write source program to DOS text file, 
with line numbers. 


Write source program to DOS text file, 
with <ctri-I>'s. 


Display symbol table. 
User defined command, calls $1006. 


Display value of expression. 


“inenum” has the following options: 


All lines 

That fine only 

All lines from numt through num2 

All lines from num1 through end 

All lines from beginning through num! 


a period; 
or deleted. 


String Parameters: "string" as a parameter in a command means 


“dstn 
репод(), or a digit (0-9). 
Character (control-W). 


" where "d" is any printing character except comma LA 
The string may aiso contain a "wildcard" 


EDIT MODE COMMANDS 


When the EDIT comma 
sub-commands are avai 


control-B 


control-D 
control-F x 


Controi-H 


control} 


control-L 


control-M 
control-N 


controi-O 


control-Q 


contro-R 


contro!-T 
control-U 
control-X 


controi- e 


nd is being used, the following 
lable to modify the line being edited. 


move cursor back to beginning of the 
tabel field. 


delete character under cursor. 


move cursor to next occurence of "x" 
in line (if any). 


(ieft arrow) move cursor left. 

in insertion mode; characters will 
be inserted until another control 
character is typed. 


store current edited line and start 
editing the next line. 


(RETURN) store the edited line. 
move cursor to end of line. 

begin insertion mode, but allow next 
character typed to be inserted even if 
it is a control-character. 


finish edit mode, chopping off ан 
characters from cursor to end of line. 


restore the original line without leaving 
edit-mode. 


move cursor to next tab stop. 
(right arrow) move cursor right. 
abort the EDIT command. 


erase from cursor to end of line with- 
out leaving edit-mode. 





SC MACRO ASSEMBLER DIRECTIVES 


AS dstringd 
AT dstringd 
.BS expression 
DA expriist 
‚DO expression 
‚ELSE 


‘EN 
¿EQ expression 
FIN 


‚HS hexstring 

IN filename 
LIST MOFF 
‚LIST MON 

LIST OFF 

LIST ON 

MA macro name 
pa expression 


TA expression 
TF filename 


‚Ti expressiorititie 


.US whatever 


Ascii String (d is detimiter) 
Ascii Terminated 

Biock Storage 

DAta 

Assemble block И expression true 
Toggle .DO expression value 
End Macro definition 

ENG of program or included section 
EQuate expression to label 
FINish conditional assembly 
Hex String 

INclude a source file 

Macro LISTing OFF 

Macro LISTing ON 

LiSTing OFF 

LISTing ON 

MAcro definition 

ORigin 

PaGe eject 

Target Address 

Target File 

Title 

USer defined 


Expressions in the operand fieid of directives or instructions 
are evaluated from left to right. Operands may be labels, 
decimal numbers, hexadecima! numbers, literal ASCII 


characters, or *. 


rators may be arithmetic (+, -, *, or A 
or relational (<, = or >). : 


^ 


The .DA directive may be followed by one or more expressions 
separated by commas. Each expression may be one of these 


forms: 
expression 
$ expression 
[expression 


SWEET-16 OPCODES 


Two bytes, low-byte first. 
Low-order byte only. 
High-order byte only. 


The standard version of SWEET-16 is invoked by the 8502 

instruction “JSR $F689”, the bytes immediately following con- 
tain opcodes for SWEET-16 to process. SWEET-16 odes will 
be executed until the "RTN" opcode, which returns to 6502 mode. 


00 RTN 
01 ea BR 
02 ea BNC 
03 ea BC 
04 ea BP 
05 ea BM 
O6 ea BZ 
07 ea BNZ 
OB ea BM1 
O9 ea BNM1 
OA BK 
OB RS 
OC ea BS 
intohi SET 
2n LD 
3n ST 
4n LD 
5n ST 
6n LDD 
7n STD 
Bn POP 
gn sTP 
An ADD 
Bn SUB 
Cn POPD 
Dn CPR 
En INR 
Fn DCR 


addr 
addr 
addr 
addr 
addr 
addr 
addr 
addr 
addr 


addr 


Return to 6502 code. 
Unconditional Branch. 

Branch if Carry = 0. 

Branch if Carry = 1. 

Branch if last result positive. 
Branch H last result negative. 
Branch if last result zero. 
Branch if last result non-zero. 
Branch if iast result = —1. 
Branch if last result not —1. 
Execute 6502 BRK instruction. 
Return from SWEET-16 subroutine. 
Call SWEET-16 subroutine. 


n, value Rn <-- value. 


n 


n 
en 


n 
n 


RO «-- (Rn). 

Rn «-- ). 

MA = (Rn), ROL <-- (MA), 

Rn <-- MA+1, ROH «-- 0. 

MA = (Rn), MA <-- (ROL), 

Rn <-- MA+1. 

MA = (Rn), Rn <-- (MA, MA+1), 
Rn <-- MA+2. 

MA = An) MA, MA+1 <-- (RO), 
Rn <-- MA+2. 

MA = (Rn)-1, ROL <-- (MA), 
ВОН <-- О, Rn <- MA 

MA <-- (Rn)—1, MA <-- ROL, 
An <-- MA 

RO <-- (RO) + (Hn). 

RO «-- (RO) - (Rn). 

MA = иә MA, MA+1 <-- RO, 
Rn «-- M 

R13 <-- (RO) — (Rn), 

R14 «-- status flags. 

Rn <-- (Rn) + 1. 

Rn <-- (Ал) — 1. 


—— m — — ni 


-— M 
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DOS COMMANDS RELEVANT TO S-C MACRO ASSEMBLER 


BL OAD name ( ,Aaddr X ,Ss X .Dd X Vv ) 
BRUN name ( Aaddr X Ss X ,Dd X .Vv 
BSAVE name Aaddr, Llength (,Ss K ,Dd X Vv) 


CATALOG 

"mia name (,Ss X Od X ,Vv ) 
iN ** siot 

INT 

LOAD name ( /5s X .Dd X ,Vv ) 
LOCK name ( ,Ss X ,Dd X ,Vv 


MON(CXIKO 
NOMON (C KI XO) 
PResi 


/ ot 
RENAME oldname,newname ( 55 X .Dd X .Vv) 


SAVE name ( ,Ss Xx Ny) 
UNLOCK name he X My) 
VERIFY name ( X N Vv) 


APPLE Н MONITOR COMMANDS 
All Apple I! Monitor commands are usable from inside S-C Macro 


Assembler. Type a dollar sign ($) and the monitor command 
you wish to use. | 


Saddr Examine one location 

Saddr.addr Display range ot locations yə 
$ (null command) Display next (up to) eight locations Tw 
Saddrval vai... Store values in memory MET 
$-val val... Continue storing values in memory 


Saddr «addraddrM Move block of memory 
S$addr <addr.addrV Verify block of memory 


Saddr.addrR Read cassette tape 

Saddı.addrW Write cassette tape 

SaddrG Execute program 

$addrL Dis-assemble 20 lines 

$E (control-E) Display 6502 isters 

51 Set inverse display mode 

SN Set normal display mode 

Svaltval Add two values, print result 

$val—val Subtract value, print result 

$Y (controt-Y) Jump to $O3F8 

$B 5 Enter language in ROM at $EOOO 

$C (contro-C Enter language in ROM at $E003 

5501 control- Direct output to slot 

$slotK (control- Accept input from slot 

The following are not available in the Autostart ROM: 

SaddrS Execute one 8502 instruction, at 
addr. H no addr specified, execute 
next instruction. 

SaddrT Trace execution starting at addr. If 
no addr specified, start at next 
instruction. 

PAGE THREE LOCATIONS 

Normal 
Address Contents Function 


$3D0-3D2 AC BF 9D Warmstart DOS 

$3D3-3D5 AC 84 9D Coldstart DOS 

$3D6-3D8 4C FD AA Enter File Manager 
$3D9-3DB 4C B5 B7 Enter RWTS 

$30C-3E2 AD OF 9D Find File Manager Parmlist 


AC OE 9D 
$3E3-3E9 AD C2 AA Find RWTS IOB 

AC C1 AA 

60 
$3EA-3EC AC 51 AB Rehook DOS Intercepts 
$3ED-3EE EA EA Not Used 
SIEF-3F 1 AC 59 FA Handie BRK Instruction 
$3F2-3F3 BF 9D RESET Vector (Autostart ROM) 
$3F4 38 Power-up Byte $3F3 EOR #$A5 


$3F5-3F7 AC 5B FF Handle å (Applesoft) 
$3F8-3FA AC 65 FF Handle CTRL-Y (Monitor) 
$3FB-3FD AC 65 FF Handle NM! 

$3FE-3FF 65 FF IRQ Vector 


INSTRUCTIONS WITH OPCODE AND 
ZUTION CYCLES 


Branch if Plus Branch if N=0) 10 cycles if 
Branch if Minus Branch if N=1) 30 no branch; 
_ Branch # No Overflow (Branch if va 50 | 13 cycies if 
3 Branch if Overtiow Branch if V=1 branch into 
same page; 
“2 Branch If Carry Clear | Branch Wee} BO 
5 Branch if Carry Set Branch if C=1 4 cycles if 
branch into 
«XE Branch if Not Equal (Branch if 2=0 DO different 
:Q Branch if Equal (Branch if Zei page. 
MP INSTRUCTIONS 
2 Unconditional Jump Absolute C3 
> Unconditiona! Jump Indirect ec 5 
Jump to Subroutine | 20 6 


"LED ADDRESS MODE INSTRUCTIONS 
.AK Break (Set B=1, Generate 


İRQ Interrupt) 007. B.t.. 
"LC Clear Carry C <-- 0 16:2 — x x C 
AD Clear Decimal Mode D «-- 0 D8 2 Әл... 
/, Clear interrupt Mask | <-- О 58 2 | 
xs Clear Overfiow Status V <-- О B82.V...... 
DEX Decrement X-register X €-- (Х) -1 СА2 N..... 
DEY Decrement Y-register Y <--(Y - 1 BB2N Z 
DEY Decrement Y-register Y <-- (Y) — 1 882N..... 
¡NX Increment X-register X <-- (Y) + 1 EB2N..... Z 
iNY Increment Y-register Y <--(Y+1 | C82 N. 2 
ҸОР No Operation Does Nothing EA2.. 
PHA Push A-register on 
stack M(S) <-- (A), аВЗ ок етти 
S <--(S) — 1 
PHP Push P-register on 
stack M(S) <-- e. 08 3 
$ «-- (S) - 
PLA Puli Stack to 
A-register S <-- RA 684N..... z 
A €-- (MIS)) - 
PLP Pul! Stack to 
P-register À <-- ey 28 4 restored 
A <-- 
RT| Return from Interrupt Pull to P and PC 40 6 restored 
RTS Return from 
Subroutine Pull to PC BO B vx uus 
SEC Set Carry C «-- 1 382 .. a. 
SED Set Decima! Mode D <-- 1 F82.. али 
SEI Set Interrupt Mask | <-- 1 782.. ики 
TAX Transfer А to X X <-- (A) AA2N. a o 
TAY Transfer A to Y Y «-- (A) AB2N. a 
TSX Transfer S to X X «-- (S) BA2N..... 2 
ТХА Transfer X to A A «--( 8A2N..... 2 
TXS Transfer X to Š S <-- 9A2.. ə Bi 
TYA Transfer Y to A A <-- 982N..... Z 
STATUS REGISTER 7 6 432 10 
NV“ BD l Z C 
Bit Value = 0 Vaiue = 1 


Last result — ($80--$FF). 


-- Negative Last result + ($00-$7F). 
Last result overfiow. 


Overfiow Last result no overflow, 
and after CLV. 
-Unused Never. Always. 
-- Break AHer BRK 
-Decimal After CLD (Binary mode). After SED (Decima! mode). | 
-- interrupt After CLI (IRQ enabled). After SEI (İRQ disabled). 
-- Zero Last result non-zero. Last result zero. 
-- Carry Last result no Carry, Last result did carry, 
and after CLC. and after SEC. 


| 


rn 


ADC Add w 


0000700 Gare 


. AND L 
Ae. (A) and (M) 


, ASL Shift Byte Left 
et oe <o 2-- 


BIT Test Bits in Memory 
Z <-- (A) and (M), 


ical "And" 


һе 
V «-- (M) bit 6 


CMP o... m 
N, P 


e iste 


Ka 09 — (M) 


CPY 5. with 
Y-register 
N, Z, 


e 
M di (M) — 1 
EOR 7:: 


A «-- (A) eor (M) 
İNC en Memory 


e 
M <-- (M) + 1 


LDA Load A-register 
A <-- (M) 


LDX Load X-register 
X <-- (M) 


-| 


LDY Load Y-register 


Y «-- (M) 


- | LSR Shitt Byte Right 
| 0-5 Pn EE 


ORA Inclusive-Or 
A <-- (A) or (M) 


ROL Roll Byte L eft 

C <-- 2550 «-- 
ROR Rol! Byte Right 

C» [A gc 


SBC Subtract with 


TOW 
A <-- (A)-(M) + (C}-1 
STA 7 A-register 


M €--(A) 


STX Store X-register 
M <-- (Q 


STY Store Y-register 


M <~- (Y) 


*Add one cycie if indexing causes a page boundary to be crossed. 


«X 


= (A) — (M) 
. ; CPX Compare with 


«-- (Y) — (M) 
DEC Decrement Memory 


a P — —T — - 


6502 INSTRUCTIONS WITH OPCODE AND 
- EXECUTION CYCLES 


TRETEN 
— © 0 o mat 
fo 5 8523 
£ 9 e 5 à 3 à Š = E 
BESRRER ESOS 
E s< N < N < D P 
-- 69656075 70 -- 7961 71 NV. 
-- 2 3 4 4*4--*4 6*5 
-- 28 25 2D 35 3D -- 3921 31N.. 
-- 2 3 4 4*4--*4 6*5 
OA-- 060€ 16 IE --------N.... 
5 6 6 7-------- 
----242С---- ---- NV... 
ə q xx omm nenne 


== 757: Gin DD -- D9C1D1N.... 


4*4--*4 6*5 
-- E0 E4 EC-- -- --------N 
-- 2 3 —— —— —— —— — M un 
--COCACC-- -- --------N 
-- 2 3 4------------ 
---- C6 CE D6 DE--------N .... 
---- 5 6 6 7 -------- 


-- 49 45 4D 55 5D -- 594151N 


..... 


.... 


ZC 


ZC 





~- 2 3 4 4*4--*4 6*5 
----E6EE F6 FE -————----N.... 
----5 66 əə 

"7 Aş ABAD B5 BD-- BOA BİN 
-— 3 4*4--*4 6*5 
MM -- B6BE----N. 
-- 2 3 4---- 4*4---- 

-- AQ A4 AC B4 BC --------N. 
-- 2 3 4 4*4-------- 
4A-- 46 4£ 56 SE -------- N .... 
2-- 5 6 6 7 -------- 
(5000010000 
-- 23 4:4--"4 6*5 
.... 36 3E -------- N .... 
2-- 5 6 6 7T -------- 
6A-- 66 6E 76 7E --------N.... 
2-- 5 6 6 7-------- 

— Е9 Е5 ^ $i FD --F9ETFİN 

“x a *4--*4 6*5 
ste en ə. 91. 
ик -- 6 6 
ap -~ = ка erm et 
---- 8 4---- 4------ 
use -- “su. 
—— = m 3 — — ee — mm — me 


mmm AO Ob Gë A E 


APPLE ii 1/O ADDRESSES 


Hex 


$C700-FF 


$C800-CFFF 


$CFFF 


Decimal 


~16297 

—16296, —16295 
—16294, -16293 
—16292, -16291 
—16290, —16289 
—16288 

—16287 to —16285 
—16284 to —16281 
-16272 


—16256 to —16241 
—16240 to —16225 
—16224 to —16209 
—16208 to —16193 
—16192 to —16177 
—16176 to —16161 
-16160 to —16145 
—16144 to —16129 


—16128 to —15873 
—15872 to —15617 
—15616 to —15361 
—15360 to -15105 
—15104 to —14849 
—14B48 to —14593 
—14592 to —14337 


—14336 to —12289 
—12289 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
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Function 


Keyboard input 

Clear Keyboard Strobe 
Cassette Output Toggle 
Speaker Toggle 

Eu Strobe 

Set Graphics Mode 

Set Text Mode 

Set All Text or All Graphics 
Set Mixed Text and Graphics 
Display Primary Page 
Display Secondary Page 
Display Lo-Res Graphics 
Display Hi-Res Graphics 
ANO off, on 

AN1 off, on 

AN2 off, on 

AN3 off, on 

Cassette input 

PB1, PB2, PB3 Inputs 
Paddie O through 3 Inputs 
Paddie Strobe 


Stot O YO Space 
Slot 1 YO Space 
Slot 2 YO Space 
Sot 3 YO Space 
Slot 4 1/O Space 
Siot 5 1/O Space 
Slot 6 1/O Space 
Slot 7 I/O Space 


Slot 1 ROM Space 
Siot 2 ROM Space 
Siot 3 ROM Space 
Siot 4 ROM Space 
Stot 5 ROM Space 
Slot 6 ROM Space 
Siot 7 ROM Space 


Expansion ROM Space ; 
Switch for Expansion ROM | 





Масго 
Assembler 


"Makes assembly language programming 
on the Apple as easy as programming 
in BASIC." 


Programmer 
Reference Card 


Copyright S-C SOFTWARE 





S-C Software Corporation 
2331 Gus Thommasson, 

Suite 125 

P.O. Box 280300 

Dallas, Texas 75228 . 

(214) 324-2050 


SC MACRO ASSEMBLER COMMANDS 


ASM 

AUTo 

AUTo num 

COPy #1, #2, #3 


DELete Imenum 
EDit string linenum 
FASt 

FINd string Knenum 


HiDe 


IL PROG NAscesTo 


INCrement va 


LtSt string nenum 
LOAd 
LOAD filename 


MANual 
MEMory 


MERge 

MGO expression 
MNTR 

NEW 

PRT 


RENumber 


RENumber # 


RENumber #1, #2 


RENumber #1, 
#2, #3 


REPlace /stra/strb/ 
REStore 


RST expression 
SAVe 
SAVE filename 


Assemble source program. 


Tum on automatic line numbering. 


Tum on automatic line numbering 


starting with num. 


Insert a of line #1 through 
line #2 just before line #3. 


Delete specified line(s). 
Edit specified line(s). 
Select normal listing speed. 


List all lines containing the specified 
string. 


Use with LOAD and MERGE 
commands to join two Source programs. 
e E QUELL CARICATO 
Set auto-line-number increment to 
specified value. 


List specified line(s). 
Load source program from tape. 


[ DOS Command } Load source 
program from disk. 


Turn off automatic line numbering 


Display memory pointers to source 
program and symbol table. 


Use with HIDE and LOAD commands 
to join two source programs. 


Execute object program, starti 
at address specified by value o 
expression. 


Enter system monitor. 


Delete entire source program, and 
start ali over. 


Call user printer software through 
vector at $1009. 


Renumber all lines of the source 
Aber died number the first line 1000, 
and use an increment of 10. 


Renumber ali lines of the source 
program: number the first line *, and 
use an increment of 10. 


Renumber ali lines of the source 
program: number the first line #1, and 
use an increment of #2. 


Renumber from line #3 through the en 


of the source program: renumber line 


H 


1 
| 


J 


#3 as #1, and use an increment of #2. 


Replace all occurences of stringa with 
stringb. 


Restore root program after an aborted 
assembly. 


Set RESET vector to expression. 
Save source program on tape. 


[DOS Command] Save source program 
on disk. 


| 
| 


| 
| 
1 
| 
| 
| 


SLOW 
TEXt filename 


Select slow listing speed. 


Write Source program to DOS text file 
with no line numbers. 

TEXt # filename Write source program to DOS text file, 
with line numbers. 


TEXU filename Write source program to DOS text file, 
with €ctri-T s 
SYMbot Display symbol table. 
USR User defined command, calis $1006. 
VAL expression Display value of expression. 
Linenumber 
Parameters: "linenum" has the foliowing options: 
(blank) All lines 
num! That line only 
numi,num2 All lines from num! through num2 
numi, Alt lines from numi through end 
‚num? All lines from beginning through num! 
The numbers num! and num2 may be line numbers, pr à period; 
period signifies the line number of the last line enterec or deleted. 


String Parameters: “string” as a parameter ina command means 
“dstringd”, where "d" is any printing character except comma Ə, 
period(.), or a digit (0-9). The string may also contain a "wildcard" 
character (control-W). 


EDIT MODE COMMANDS 


When the EDIT command is being used, the following 
sub-commands are available to modify the line being edited. 
contro -B move cursor back to beginning of the 
labe! field. 


controi-D delete character under cursor. 

control-Fx move cursor to next occurence of “x” 
in line (if any). 

control-H (left arrow) move cursor left. 

controt-l in insertion mode; characters will 
be inserted until another control 
character is typed. 

control L store current edited line and start 
editing the next line. 

control-M (RETURN) store the edited line. 

control-N move cursor to end of line. 

control-O begin insertion mode, but allow next 
character typed to be inserted even if 
it is a controi-character. 

control-Q finish edit mode, chopping off all 
characters from cursor to end of line. 

control-R restore the original line without leaving 
edit-mode. 

controt-T move cursor to next tab Stop. 

control-U (right arrow) move cursor right. 

control-X abort the EDIT command. 

Control, wi erase from cursor to end of line with- 


out leaving edit-mode. 


rn r — "tn aoe ate PAU ADA taggen a 


aa... ` dalı məyi) 


Cams uou 


. ın 


INSTRUCTIONS WITH OPCODE AND 
2UTION CYCLES 


Branch if Plus Branch if N=0) 10 cycies if 
Branch if Minus Branch if N21) 30 no branch; 
2 Branch if No Overflow ones if V=0) 50 | [3 cycles if 
3 Branch if Overflow Branch if V=1) 70 branch into 
5 same page; 
`> Branch if Carry Clear (ranch if C=0) 90 
~S Branch if Carry Set Branch if C=1) BO | | 4 cycles if 
branch into 
«E Branch if Not Equal {Branch if Z=0 DO different 
zQ Branch if Equal (Branch if 2-1) F page. 
MP INSTRUCTIONS 
> Unconditional Jump Absolute 4C 3 
> Unconditional Jump Indirect 6C 5 
|^. dump to Subroutine 20 6 
PED ADDRESS MODE INSTRUCTIONS 
АК Break (Set B=1, Generate 
IRQ interrupt) 00 7 .В.1 
‘LC Clear Carry C <-- 0 MU 
A.D Clear Decimal Mode D <-- 0 D8 2 .D.. 
LI Clear Interrupt Mask | <-- О 582..... t. 
*LV Clear Overfiow Status V <-- 0 Ва2.Ҹ...... 
2EX Decrement X-register X «-- (X) — 1 CGATN.. uz Z. 
DEY Decrement Y-register Y «-- (Y) - 1 882N..... es 
DEY Decrement Y-register Y <-- (Y) — 1 882N..... Z. 
¡NX increment X-register X <-- (Y) + 1 EB2N..... Z. 
iNY increment Y-register Y <-- (Y) + 1 Ca8R2N. . .. . .Z. 
NOP No Operation Does Nothing EA2. 
PHA Push A-register on 
stack M(S) <-- (A), 4 3......:..- 
S <-- (S) — 1 
PHP Push P-register on 
stack M(S) <-- (P), 083.......:- 
S <-- (S) — 1 
PLA Pull Stack to 
A-register e г/л 68 AN. Z. 
A <-- (M(S)) 
PLP Pull Stack to 
P-register S €- NI +1, 284 restored 
A <-- (M(S)) 
RT! Return from Interrupt Pull to P and PC 40 6 restored 
RTS Return from 
Subroutine Pull to PC 606. 2 
SEC Set Carry C €--1 382....... 
SED Set Decimal Mode О <-- 1 F82....D... 
BEI Set Interrupt Mask | <-- 1 76:2 RS, We 
TAX Transfer A to X X <-- (A) AA2N..... £s 
TAY Transfer A to Y Y <-- (A) AB2N..... Z 
YSX Transfer S to X X €-- (S) BA2N. ər 
TXA Transfer X to A A «-- (X) BA2N. ə 
TXS Transfer X to S S <-- 9A2.. ə.s 
TYA Transfer Y to A A <-- 98 2N. va 
STATUS REGISTER T 6 5 4 32 10 
N V * B O 2 
Bit Value = О Value = 1 


-- Negative Last result + ($00-$7F). 
Overflow Last result no overflow, 

g and after CLV. 

--Unused Never. 

-- Break 


` 


Always. 
After BRK. 


-Decimal After CLD (Binary mode). After SED (Decimal mode). | 
-- Interrupt After CLI (IRQ enabied). After SE! (IRQ disabled). 
Last resutt zero. 
Last result did carry, 

and atter SEC. 


Last result non-zero. 
Last result no Carry, 
and after CLC. 


-- Zero 
-- Carry 


Last result — ($80-$FF). 
Last result overflow. 


6502 INSTRUCTIONS WITH OPCODE AND 


' EXECUTION CYCLES 


| 


ADC Add with 7) 
A €-- (A) + (M) + (O) 
` AND Logica! "And" 
| A <-- (A) and (M) 


; ASL Shift 


t BIT Test Bits in Memory 
z <-- (A) and (M), 


: | N <-- M) bit 7, 


V «--( 
CMP Compare with 


. í A-register 


N, Z, C €-- (A) — (M) 


| CPX Compare with 
X-register 
N, Z, C <-- (X) - (M) 


CPY Compare with 
Y-register 
N, Z, «-- Mm B (M) 


DEC Decrement Memory 
Byte 
M <-- (M) — 1 


EOR Exclusive-Or 
A «-- (A) eor (M) 


INC naemen Memory 


e 

M «-- (M) + 1 
LDA Load A-register 

A <-- (M) 


LDX Load X-register 
X «-- (M) 


LDY Load Y-register 
Y «-- (M) 


' $ LSR Shift 


Byte Right 
0-» Paa d-> C 


ORA Inciusive-Or 
A <-- (A) or (M) 


ROL Roll Byte Left 

C <-- R" <--C 
ROR Rol! Byte Right 

C» [T Age» C 
SBC Subtract with 

Borrow 

A <-- (A-(M) + (CH 1 
STA Store A-register 

M «-- (A) 
STX Store X-register 

M «-- (X) 
STY Store Y-register 

M «-- (Y) 


Byte Left 
Gët DKCH 


Zero Page 
© Absolute 
ak ad Zero Page, X 
¿3 ¿JAbsolute, X 
(Zero Page), Y 


Absolute, Y 
O (Zero Page, X) 


o 
QO win 
ə 
AO A 
t 
* 
= 
< 


i | {| | Zero Page, Y 
"дә 
AU BO 

иә 


| | Accumulator 
mid m Immediate 


z 
N 


һә 
CDA О 


* Ga 
w= gq. 





DA-- 06 OE 16 1E --------N...2C . 
5 6 6 7-------- 


----2420---- --------МҸ..2. 


d ------------ 


-- C9C5CDD5 DD -- D9C1D1N...2C 
-- 2 3 4 4*4--*4 6*5 
-- EO E4 EC-- == --------N...2C 
ҝә dod 0 
--С0С4СС---- --------N...2C 
“o 4 ce 


---- C6 CE D6 DE ------ --N ....Z. 
ә 5 6 6 


-- 49 45 40 55 5D --594151N 
—— 2 3 4 4*4--*4 6*5 | 


7 -—------- 


— ——.-— 


——Á— - 8-. - 


< s mmm wm: dt m 


~--- E6 EE F6 FE--------N...2. 
----5 6 6 


-- AQ A5 AD B5 BD – – ВӘ А1 0 mud. 





-- 2 3 4 4*4--*4 8* 
--A2ABAE---- B6BE----N. 2. 
-- 2 3 4---- 4*4---- 

-- AO A4 AC BA ВС--------Н...2. 
-- 2 3 4 4*4-------- 
4A-- 46 4E 56 5E -------- N ....ZC 
2-- 5 6 6 7 -------- 
--09050D 15 10 --190111N....Z. 
-- 23 4 4"4--"4 6*5 | 
2A--262E 36 3E -------- N..2C 
2-- 5 6 6 7 -------- | 
BA-- 66 6E 76 TE -------- N... ZC 
2-- 56 6 7 -------- 

-- E9 E5 EDF5 FD -- F9E1 F1 NV....Z C 
-- 2 3 4 4*4--*4 6*5 
----858D959D--998191. .... 
---- 3 4 4 5-- 5 6 6 


-- -- 84 BC 94 
---- 3 4 


4 ---------- 


*Add one cycle if indexing causes a page boundary to be crossed. 


| 
---- 86 8E -- -- 96------ 27 
3 2 


ВР T Mae ee 


INSTRUCTIONS WITH OPCODE AND 


UTION CYCLES 


Branch if Plus Branch if N=0) 10 cycles if 
Branch if Minus Branch if N71) 30 no branch; 
7 Branch # No Overfiow (Branch if V=0) 50 | 13 cycles if 
= Branch If Overfiow (Branch if V=1} 70 branch into 
e same page; 
> Branch if Carry Clear. (Branch if Sab 9Q 
“5 Branch if Carry Set Branch if C=1) BO | [4 cycles if 
branch into 
«E Branch if Not Equal (Branch if Z=0) DO different 
20 Branch if Equal (Branch if Z1) F page. 
MP INSTRUCTIONS 
2 Unconditional Jump Absolute 4C 3 
> Unconditional Jump Indirect 6c 5 
Jump to Subroutine 20 6 
"LIED ADDRESS MODE INSTRUCTIONS 
RK Break (Set B=1, Generate 
= 4RQ Interrupt) 00 7 B 
‘LC Clear Carry C «-- 0 SED 
AD Ciear Decimal Mode D <-- 0 D82 D 
Li Clear Interrupt Mask ! <-- О cs 
ХУ Clear Overflow Status V <-- О B82.V...... 
DEX Decrement X-register X «-- (X) — 1 CA2N..... Z. 
DEY Decrement Y-register Y <-- (Y) - 1 882N..... Z. 
DEY Decrement Y-register Y <-- () — 1 882N..... с. 
INX Increment X-register X <-- +1 EB 2N..... 2. 
iNY Increment Y-register Y «--(Y) +1 C82 N. sas 
NOP No Operation Does Nothing EA2.. Laa 
PHA Push A-register on 
stack M(S) <-- (A), TT E BEE EE 
S «--(S) - 1 
PHP Push P-register on 
Stack M(S) «-- (P), 08 3 
$«-(S)-! ` 
PUN EU SIAK to ET TES " 
-register ^ , 68аҸҹ....- c: 
A <-- Ive 
PLP Pull Stack to 
P-register 28 4 restored 


A x. ANS) | 


АТ) Return from Interrupt Pull to P and PC 40 6 restored 


RTS Return from 


Subroutine Pull to PC 
SEC Set Carry C <-- 1 
SED Set Decimal Mode О <-- 1 
SEI Set interrupt Mask I<- 1 
TAX Transfer A to X X <-- (A) 
TAY Transfer Ato Y Y «-- (A) 
TSX Transfer S to X X «-- (S) 


TXA Transfer X to A 
TXS Transfer X to S 
TYA Transfer Y to A 


STATUS REGISTER 


Bit Value = O 


- Negative Last result + ($00-$7F). 
Overtiow Last result no overflow, 


KR and after CLV. 
--Unused Never. 
-- Break 


-Decimal After CLD (Binary mode). 
= interrupt After CLI (IRQ enabled). 


-- Zero Last result non-zero. 
-- Carry Last result no Carry, 
and after CLC. 


606.. 
382 .. 


a az pn G 


d 
Z C 


Value = 1 


Last result — ($80-$FF). 


Last result overfiow. 


Always. 
Aner BRK 


After SED (Decimal mode). ; 
After SEI (IRQ disabled). 


Last resuit zero. 


Last result did carry, 


and after SEC. 


* 4 o v bc 


NNNN- à 


1 
i 


| 


| 


ADC Add with Ca 
A < (А) + (M) + (C) 


' AND Logical "And" 
A <-- (A) and (M) 


- ASL Shift Byte Left 
P ec 
t BIT Test Bits in Memory 
and (M), 


z <-- (A) 
N <-- (M) bit 7, 
V «-- (M) bit 6 


CMP Compare with 


A-register 
N, Z, C <-- {A) — (M) 


! CPX Compare with 


X-registe 


N.Z C <-- IM 


CPY Compare with 
Y-register 


N, Z, C «-- (Y) — (M) 
DEC Decrement Memory 


e 
M €-- (M) — 1 
EOR Exclusive-Or 


A <-- (A) eor (M) 
INC en Memory 


e 
M €-- (M) + 1 


LDA Load A-register 
A <-- (M) 

LOX Load X-register 
X «-- (M) 


LDY toad Y-register 
Y «-- (M) 


' $ LSR Shift Byte Right 
e ӘН eege BT 


ORA Inclusive-Or 
A «-- (A) or (M) 


ROL Roll Byte Left 

SE = 
ROR Roll Byte Right 

C--> ag» C 


SBC Subtract with 


Borrow 
A €-- (A-(M) + (C) 1 
STA Store A-register 
M <-- (A) 


STX Store X-register 


M «-- (X) 


STY Store Y-register 
M «-- (Y) 


*Add one cycle if indexing causes 8 page boundary to be crossed 


«-0 2-- 


nenn ee 9- 


6502 INSTRUCTIONS WITH OPCODE AND 
- EXECUTION CYCLES 


TRENT 
29 € e > 
ZS Se Fs Qs 2 ° 
ENG a ü Sa 2 HB D 
4 o o 
Şi 3336155 
EN Nox o NX D H 
-- 69656075 7D -- 7961 71 NV. 
~- 2 3 4 4*4--*4 6*5 
--20252D35 3D--392131N.. 
-— 23 4 4*4--*4 6*5 





0A —— 060€ 16 1E --------N....2C . 


5 6 6 7-------- 
----242C---- --------NV. 
a m vm mm 3 oz. “wp em ge 
-- C9C5CDD5 DD -- D9C1 DIN .... 
-- 2 3 4 4*4--*4 6*5 


-- EOEA EC-- -- --------N... 


-- 2 3 4------------ 
-- СОСАСС---- --------N.... 
-- 2 3 4------------ 


----С6СЕО6 DE --------N 
---- 566 


T-------- 


-- 4945 4D 55 5D -- 594151N. 


-- 2 3 4 4*4--*4 6-5 


----E6EEF6FE--------N... 
6 6 


---—5 —— —— ———— 
-- A9 A5 AD B5 BD -- B9A1 BIN ... 
-- 234 4*4--*4 6*5 
-- A2 Аб AE-- -- B6BE-- --N. 
-- 2 8 4---- 4*4---- 
-- AQ A4 AC BA BC--------N.. 
-- 2 3 4 4*4-------- 
4A--464E 56 5E --------N.. 
2-- 5 6 6 7-------- 


500: 1D -- 1901 11N .. 





-- 2 3 4 4*4--*4 6*5 
2A--262E 36 3€ --------N.. 
2-- 5 6 6 7 -------- 

6A--666E76 7E --------N.... 


2-- 5 6 6 7-------- 


-- 2 3 4 4*4--*4 6 


-- -- 85 80 95 9D--988191. 
4 6 


---- 3 4 4 5-- 56 


----868Е---- 96------ D 


---- 3 4---- 


----848C84-- --------.. 
4 


4---------- 


---- 3 


. 
ar 
` 


| 
ZC 
-- E9 E5 EDF5 FD -- F8E1 ar 


— — nm — 


> 
S.C Software Corporation 


2331 Gus Thomasson, Suite 125, P.O. Box 280300. Dallas, Texas 75228 (214) 324-2050 





` Motorola 6805 Version 


The S-C Macro 6805 Cross Assembler is a complete macro assembler 
with co-resident program editor. It is written in 6502 assembly 
language for execution in the Apple II. It assembles standard 
6805 mnemonics, as given in the Motorola M6805/M146805 Family 
Microcomputer/Microprocessor User's Manual. ` , 


The assembled object code may De directed either to Apple memory 
or to a DOS 3.3 Binary file. If you have an EPROM burner, the 
data can be burned into EPROMS. = | 


The 6805 version's .DA directive outputs the high byte first, 
followed by the low byte, according to 6805 convention. (The 
6502 version stores the low byte first.) The 4 and / can still 
be used to get only the low or high byte, however. All other 
directives are unchanged from the 6502 vepsion.. 


When an instruction has more than one operand, there must be 
commas between the operands and no. spaces. There must be at 
least one space between the operands and the opcode, and at least 


one space between the operands and the comments. 


The BRSET and BRCLR (BRanch if bit SET or CLeaR) instructions 
have three operands. The first is the bit number, the second is 
the location to be tested, and the third is the destination of 
the branch. Examples: 


START  BRSET 5,$30,END branch to END if bit 5 
of location $30 is set. 

END BRCLR BITNO ,2PAGE , START branch to START 
if bit number BITNO 


of ZPAGE is -clear 
(Note that the bit number may be a symbol.) 


The BSET and BCLR (Bit SET and CLeaR) instructions have two 
operands: the bit number and the location ¿ġo be tested. Examples: 


BSET 7,FLAG 
BCLR HIBIT,$43 


The Indexed addressing modes must have.a ‚X after the address. A 
one byte offset is used if possible,. therwise two bytes are 
used. Notice that the 0,X and the ,X addressing modes are 
different. The 0,% uses two bytes (opcode and offset), while ,X 
uses only one (opcode only). They are functionally the same, 
however. | 
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